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Materials and Methods
References. 3 
All of the materials and organic solvents in the experiment were obtained from Alfa-Aesar, Sigma-Aldrich Chemical Company, Frontier Scientific, or Beijing Chemical Works. All chemicals were used as received unless otherwise stated.
Synthesis of PB.
The PB MOFs were prepared by a simple method. Typically, Dissolving 3 g PVP and 226.7 mg K3[Fe(CN)6] in 40 mL HCl solution (0.01 M), the solution was added into a 100 mL reactor before enough stirring for 30 min. The reactor was placed into a furnace and heated for 20 h at 80 °C. Products were centrifuged and lavaged successively by deionized water and ethanol five times.
Finally, harvesting the products after the products were dried for 12 h at 80 °C.
Synthesis of PB@MOF. Synthesis of PB@MOF was carried out as follows:
Dissolving 10 mg PB MOFs in 4 mL N,N-Dimethylformamide (DMF) and then the solution was appended to 5 mL solution containing terephthalic acid (BDC, 45 mg), zirconyl chloride octahydrate (ZrOCl2·8H2O, 60 mg), benzoic acid (BA, 200 mg) and TCPP (tetrakis(4-carboxyphenyl)porphyrin, 1.5 mg). The mixtures were fully reacted by continuous stirring at 300 rpm at 90 °C for 2.5 h in an oil bath. After that, these precipitates were centrifuged and lavaged by DMF, 1% triethylamine in ethanol (v/v), and ethanol three times, respectively. The final sample could also be named 1.5-PB@MOF, when TCPP was not added to the above solution, the synthesized sample was named 0-PB@MOF. When TCPP in the above solution was 0.5 mg, the synthesized sample was named 0.5-PB@MOF.
Characterization. The materials morphologies and sizes were inspected by scanning electron microscope (SEM, JSM-7100F and JSM-6510LV, JAPAN) and transmission electron microscopy (TEM, Tecnai G20, FEI, USA). The crystal structure of materials was detected by X-ray powder diffractometer (XRD, D8A25, Bruker, Germany). The detection range was from 3 to 80 degrees, and the step size was 0.02°. Fourier transform infrared (FTIR, NICOLET iS10) spectroscopy was used to determine the characteristic functional groups of the MOFs. The nitrogen adsorption and desorption curves of the materials at 77 K were detected by Brunauer-Emmett-Teller (BET) (QDS-MP-30). Ultraviolet-visible (UV-vis) spectrophotometer (SpectraMax I3, Molecular Devices) was used to detect the UV-vis spectrum of for materials. X-ray photoelectron spectroscopy (XPS, ESCALAB 250Xi, Thermo Scientific, USA) was applied to investigate the surface elemental composition. 400 M NMR spectrometer (WIPM 400) was used to detect the 1 H NMR spectrum of materials. A fluorescence spectrophotometer (LS-55, PE, USA) was used to detect the photoluminescence (PL) emission spectroscopy of materials. The release experiment of TCPP. 1 mL 500 μg/mL of PB@MOF solution was placed in a 37 o C oven. After one day, the solution was centrifuged and 200 μL supernatant was placed into a 96-well plate. 200 μL supernatant was re-added to the original solution after testing the UV-vis absorption curve. Then the above steps were repeated every two days to measure the UV-vis absorption. Finally, the same concentration of PB@MOF was dissolved in sodium hydroxide solution, and measure the UV-vis absorption.
Zirconium ion and iron ion
Photothermal Effect Measurement. The photothermal effect of the material under 808 nm near-infrared (NIR) illumination was detected by a thermal imager (FLIR, E50). 808 nm NIR (0.5 W/cm -2 ) was applied to irradiate 500 μL PB@MOF (50, 100, 5 200 μg/mL) and 100 μg/mL three kinds of PB@MOF (0-PB@MOF, 0.5-PB@MOF, 1.5-PB@MOF) of for 10 min. A thermal imager was employed to detect the temperature change and take photothermal graphs every two min. In addition, to obtain the heating/cooling curves, the real-time temperature of PB@MOF (100 μg/mL) were recorded in three cycles with 10-min light on and 10-min light off at 808 nm NIR light illumination. In vitro antibacterial test. E. coli and S. aureus were employed for antibacterial evaluation by spread plate method. First, 160 μL of germ solution was mingled with the sample solution contained either 40 μL of PBS or different concentrations of PB@MOF (250, 500, and 1 mg/mL), the mixture was appended to a 96-well plates.
Calculation of Photothermal Conversion Efficiency. On the basis of previous
Dividing each material into four groups; the first group was exposured to 808 nm NIR light for 10 min, the second group was exposured to 660 nm red light for 10 min, the third group was irradiated for 10 min under dual light, and the fourth group was incubated in dark for 10 min. Diluting the germ solution into 1 x 10 7 CFU mL -1 .
When the illumination was over, 10 μL germ solution was extracted and diluted 100-fold using Luria-Bertain (LB) medium. Dropping 20 μL diluent into an agar plate and uniformly applied. In the end, each plate was cultivated at 37 °C for 24 h. The germ colonies on the plates were photographed, in addition, the antibacterial rate was counted through calculating the amount of colonies on the biase of formula as follows (1) The antibacterial experiments of different materials (0-PB@MOF, 0.5-PB@MOF, 1.5-PB@MOF, PB, PB@UIO-66, MOF) were carried out according to the above method.
Bacterial morphology observations. The bacteria morphologies were examined by SEM after the antibacterial experiment. In order to fix the germ, removing the germ slurry and adding 100 μL of 2.5% glutaraldehyde into the 96 well-plate and keeping it for 2 h. After that, the bacteria were dehydrated sequentially in ethanol solutions with different concentrations for 15 min. The bacteria morphologies were examined by SEM after drying. To detect changes in the internal structure of bacteria after irradiation under dual light, TEM was utilized to observe the bacterial section. After ending the antibacterial experiment, the bacterial was collected by centrifugation, and then 2.5% glutaraldehyde and 1% aqueous osmium tetroxide was used to immobilize bacterial for 2 h, severally. Finally, samples were rinsed with PBS for three times and dehydrated individually in alcohol solutions with different concentrations for 15 min in succession. In the end, the bacteria were buried in an embedding medium (Google Biological, Wuhan) and disposed with Epon 812 for 12 h. In the end, diamond knife sheet (Tecnai G220 TWIN) with the diameter of 60-nm was stained with uranyl acetate. This section including bacteria was placed on a nickel grid for TEM observation. As shown in Figure S6 , the specific surface area of PB, UIO-66, MOF were 69.67, 767.87, 506.41 m 2 g -1 , respectively. Since TCPP was incorporated into UIO-66, the specific surface area of MOF (362.3 m 2 g -1 ) was smaller than UIO-66, and since PB nanoparticles were embedded in the MOF matrices, the specific surface area of PB@MOF was smaller than MOF. All the specific surface area were much larger than the corresponding values of the PB, this result might be because during the synthesis of PB, large molecular weight PVP was entangled around the nanocubes to block the pore size of PB. The pore size distribution curve obtained from the DFT method indicated that the pore size of PB was 1.69 nm, the pore size of UIO-66 was composed of micropores (1.61 and 1.85 nm) and mesoporous (the pore size distribution centered at 2.42 nm), and the pore size of MOF was consisted of micropores (1.61 and 1.85 nm) and mesoporous (the pore size distribution centered at 3.17 nm). From the pore size distribution curves, the insertion of TCPP and PB nanoparticles hardly changed the pore size distribution of PB@MOF. Figure S7B ). 3, 4 In addition, the C 1s spectrum revealed the presence of C-H/C-C (284.2 eV), C-O (284.6 eV), O=C-O (288.4 eV), and C-N (285.5 eV) ( Figure S7C ). 3 In the spectrum of Zr 3d, the binding energies of Zr 3d5/2 and Zr 3d3/2 were 182.4 and 184.7 eV, severally ( Figure S7D) . 5 In the survey scan ( Figure S7E After dispersing PB@MOF in water, the supernatant was centrifuged and found to have traces of TCPP in the solution. This might be due to a small amount of TCPP attached to PB@MOF, but with the extension of time, it could be found that the TCPP content in the solution hardly changed, so that TCPP would not be released from PB@MOF for a short time. At the same time, we tested the comparison of the active oxygen yields of the materials at different time points and found that the yield of active oxygen was basically the same, which also proved that TCPP would not be released from PB@MOF for a short time. In order to investigate how does the amount of TCPP affect the antibacterial efficacies, we also carried out the antibacterial experiment of three kinds of PB@MOF ( Figure S16 ), it could be seen from the antibacterial experiment of 0-PB@MOF, 0.5-PB@MOF, 1.5-PB@MOF that the corresponding antibacterial efficiency against S. aureus under 660 nm irradiation were 0.6%, 24.07%, 27.53%, respectively. The results of antibacterial experiment indicated that the 1 O2 had a weaker antibacterial effects, the antibacterial effects of 0.5-PB@MOF and 1.5-PB@MOF were similar, this might due to the transient lifetime (<40 ns) and a short diffusion distance (approximately 10 nm) of ROS, as a result, ROS could not interact well with bacteria. The corresponding antibacterial rates under dual illumination were 55%, 95.84%, and 99%, respectively. The antibacterial results showed that the antibacterial rate of material increased with the TCPP content increasing under dual light irradiation. 
Fluorescent
